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(57) Abstract 



The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output. This method 
comprises placing electrodes into the wells bored in the gas or oil field, sealing the wells with packers and supplying a high- voltage alternative, 
direct or pulse current to said electrodes. This method is characterised in that the wells are sealed with packers at the top of the formation. 
After supplying the electrical current, this method includes adjusting the current and voltage parameters and/or the mutual location of the 
electrodes in order to create an electrical arc between the electrodes located in one or more wells or between electrodes located in two adjacent 
wells. 
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(IpexuioxeH cnoco6 pa3pa6oTxw He<t)Tera30Bbix MecTopoxaeHUM n 
yBe/inMeHUfl cTeneHM n38/ieHeHHH He<t>™ n ra3a, cor/iacHO KOTopoMy b 
cKBa)KHHax t npo6ypeHHbix Ha MecTopo)KfleHwn, pa3MemaioT snerrpoflbi, 
repMeTH3npyKDT nx naicepaMH u nojaaoT k 3/ieKrpoaaM nepeMeHHbiti, nocTOflHHbirt 
\ajua wMny/ibCHbM tok BbicoKoro HanpaxeHUfl, oT/insaramnwcfl TeM, hto 
cKBaxuHbi repMeTU3npytoT naKepaMW Ha ypoBHe kpob/ih anacTOB, n noc/ie noflann 
3/ieKTpnHecKoro Totca pery/iupyioT napaMeTpw TOKa n HanpaxeHwfl n/nnn B3anMHoe 
pacno/io)KeHne 3/ieicrpoxioB a/ih o6ecneseHHfl B03HMKH0BeHWfl 3/ieKTpnHecKOti ayrn 
Meacay s/ietaponaMn, pa3MemeHHbiMn b, no MeHbtuew Mepe, oahom CKBaxi/iHe n/iui 
Me>KAy 3/ieKTpojaaMM AByx coceAHwx cKBaxutH. 
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Koau, HCnoJibayeMLie flan oGosHaHeHHH crpaH-HJieHOB FCT Ha THTyjibHiiXx .thctex 6pomx>p t b Ko-ropux ny6.TH- 
KyxrrcH MeayjyHapoaHtie jojibkh b cootbctctbhh c FCT. 
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Cnoco6 pa3pa6oTKn He<t>Tera30Bbix MecTopox^eHMM 
n yBe/inseHnq CTeneHM u3BjieseHuiq He4>™ u ra3a 

06/iaCTb TSXHHKH 

M3o6peTeHne o-mocmcq k o6/iac™ ropHow npoMwoineHHocTn, a i/im6hho, 
k cnoco6aM paspafioTKn n yse/iWHeHHq cieneHu H3B/ieseHnq no/ie3Hbix 
ncKonaeMbix n3 3eMHbix Heap m, b nepsyto onepeflb, He4>™ w rasa. 

npeniuecTBviQLii^ii vpoeeHb TexHutcn 

H3BecTHbi cnoco6bi paapaGoTxui n yBe/inseHnq cieneHU n3BJieseHnq He0Tw 
n ra3a H3 onacTOB MecTopoagaeHww c noMoinbio nojaasn b rmacTu ropqwert soflu 
min neperpeToro napa /yiq noBbiiueHuiq BHyTpun/iacTOBoro aaB/ieHnq n 
TeMneparypw, hto noBbiwaeT npmoK He<J)Tu n ra3a k CKBaxuHaM, npo6ypeHHbiM 
Ha anacT. Taicne cnoco6u qB/iqioTcq BecbMa TpyaoeMKHMi/i ui no38o/iqioT 
yBenuMMTb CTeneHb n3B/ieHeHwq Hefyrw v\ ra3a To/ibKO Ha 10-20%, hto qB/iaeTca 

HejQOCTaTOHHblM. 

Han6o/iee 6jih3khm aHa^oroM npejonaraeMoro n3o6peTeHnq qB/iqeTcq 
3/ieicrpoTepMi4HecKMui cnoco6 Ao6biHn He<t>™, Bjononaiomntf 6ypeHne Ha 
MecTopo)*caeHnn cKBaxnH, pa3MemeHne b hux 3/ieicrpofl08, repMeTi/isauwo 
cKsaxnH naKepaMn n noaany k 3/ie»opojaaM 3/iexTpnHecKoro tok3 (cm. naTeHT 
CLUA Ns 2795279, 1957r.). flpu npoxoxaeHnui s/ieicrpuHecKoro TOKa sepe3 
npojayiaMBHbiui ruiacT npowcxoanT pa3orpes anacia c noc/ienyiomuM 
TepMnsecKMM pa3/ioxeHweM ropiosux BemecTB c o6pa308aHweM KOKcosoro 
ocTaTKa. OnHaKo stot cnoco6 Taicxe He ofiecnennBaeT nociaTOHHoe yBe/inneHue 
deneHu n3BneseHnq He0Ti/i, ra3a v\ japyrux no/ie3Hwx utdconaeMux \A3 rviacTOB. 

PacKDbiTVie ^3o6peTeHMq 

3ajaaHew, Ha peueHne kotopoi* HanpasneHo HacToqiuee n3o6peieHne, 
qB/iqetcq noBbiweHi/ie 3<txJ>eKTMBHocTn pa3pa6oTKw He4>Tera308wx 
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MecTopoaoaeHMui 3a cneT 3HaHHTe/ibHoro yBe/inneHUfl cTenemi i/i3B/ieHeHHH 
HecJ)Tn, ra3a ut npyrux no/ie3Hbix wcKonaeMbix ut3 n/iacTOB. • 

nocTae/ieHHafl 3ajiana peweHa b cnoco6e pa3pa6oTKn He<J)Tera30Bwx 
MecTopo)*cQeHMw, KOTopbiui BK/uosaeT b ce6a c/ieAytotuyio noc/ieAOBaTeribHOCTb 
5 onepaunM. B CKaaxuHax Ha He0Tera3OBOM MecTopoKjieHnn, npo6ypeHHux no 
nosBw He0TeHOCHoro (ra30HOCHoro) n/iacTa pa3MeiuaioT 3/iexTpoAbi, 3aTeM 
repMeTW3npyiOT cKBaxuHbi c noMOinbio ui3BecTHbix ycTpoiicTB - naKepoe Ha 
ypoBHe kpobjih n/iacTOB, n noAaiOT Ha 3/ieicrpoAbi nepeMeHHbiui, nocTOflHHbii?i 
hjih nMny/ibCHwrt 3/ieKTpnMecKnCi tok BbfCOKoro HanpaxeHna. 3aTeM 
10 pery/inpytoT napaMeTpbi Be/iuMMHbi TOKa \a HanpflxeHnq u/n/in B3anMHoe 
pacno/ioxeHne 3/ie»apoA08 A/ia oSecneseHnq B03HuiKH08eHna a/ietorpuHecKOi/i 
Ayrn Me)*cay o/ietorpoAaMw, pa3MemeHHtdMn a, no MeHbiuew Mepe, oahow 
CKBaxuHe i/mw Me)tcay 3/ieKTpoAaMui AByx coceAHnx cKBaxuiH. 

B KaHecT8e 3/ieKTpoA08 MoryT 6biTb ncno/ib30BaHbi o6caAHbie Tpy6bi 
15 CKBaxnH, Apyrne MeTarmt/HecKne kohctpykumh ckbbxi/ih (6ypoBow ct3b , CTaB 
cTa^bHbix Tpy6 n npyrne), i/mn cneuna/ibHO pa3MemaeMbie xuifl 3to\a ue/in 
anetcTponpoBOAfluine KOHCTpyKuun. 

B c/iynae, ec/in Heo6xoAHMO yBejinnuiTb cTeneHb n3B/ieHeHi/m He0TM, ra3a 

TO/lbKO H3 OAHOW CKB3)KHHbl, TO TOK nOflaiOT TO/lbKO Ha 3fieKTpOAbl 3T0M 

20 CKBaxuHbi. fipn 3tom aneiapuiHecKyto Ayry uenecoo6pa3HO 3axi/iraTb 
nocpeACTBOM paconasneHUfl BCTaBKn MexAy 3/ieiapoAaMn n/in pa3BeneHneM 

K0HT3KT08 3/ieKTpOAOB 8 3T0* CK8a>KMHe C OAHOBpeMeHHblM nOBbllUeHl/ieM 

HanpaxeHUfl noAaBaeMoro TOKa. Ecjih o6pa6oTxe noABepraeTca aecb n/iacT, to 
sneKTpuHecKyra Ayry ue/iecoo6pa3Ho 3axuraTb nyTeM npeABapnTe/ibHoro 
25 pa3orpesa aneicrponpoBOAHoro cnoa n/iacTa n/iu nyTeM npo6oa npoMexyTKOB 
Me)KAy 3/ieicrpoAaMH AByx coceAHwx c kb3)khh npn noBbiojeHnn HanpaxeHwa Ha 

HUX. 

£a/iee, nocne 3axnraHHfl 3/ieKTpnsecKOii nyrn a nepBbix AByx coceAHnx 
CKB3)KHHax Hanpfl*eHue 3axwraHUfl a/iexTpunecKOui Ayru mq^kqj 6biTb nonaHo Ha 
30 3/ieKTpoAbi, pacnojiox<eHHbie s Apyrwx coceAHnx CKsaxuiHax MecTopoxAeHua, m, 
t3khm o6pa30M, 3axnra»OT 3/ieKTpusecKue Ayrn MexAy coceAHUMn 
cKsaxuHaMM Ha pa3/innHbix ynacTicax MecTopoxAeHuifl. 3aTeM anetcTpuseooie 
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Ayrw nepeMeiuanDT b npocTpSHCTBe n/iacTOB b Heo6xoAHMOM nopaaKe n 
noc/ieAOBaie/ibHOCTn, a/i* nero noaatOT HanpaxeHi/te 3axnraHi/iq Ayr Ha 
a/ietapoAbi HOBbix coceAHnx CKBaxwH MecTopo)KA6Hnfl n OTK/iKDsatoT HanpqxeHne 
MexAy TeMn cKBaao/iHaMH, Ha KOTopbix a/ieiapwHecKne Ayrn yxe ropenn. 
rioc^eAOBaTenbHOCTb noAtcnJOseHnq hobux ckb3xhh k npoueccy ropeHna 
3/ietapnHecKHx Ayr b nnacrrax onpeAe/iqioT jih6o ncxoAq i*3 bo3mo>khoctvi 
paBHOMepHOti o6pa6oTicn hmh Bcert rmoiuaAn rinacTOB Ha a3hhom 
MecTopo>KAeHMH, Jiut6o b c/iynaax cnoxHbix reo/iornnecKHX ycno8ni7i 3a/ieraHnq 
n/iacTOB MecTopoKAeHnq hcxoaa t*3 oco6eHHocieui 3a/ieraHnq nnacT08. 

BpeMq BHyTpun.nacTOBoro ropeHwq 3JieiarpnHea(ux Ayr Ha pa3/inHHbix 

MeCT0p0)KA6HHflX 6yAeT pa3/lUHHblM B 3aBHCMMOCTW OT 0H3MKO-MexaHHHeCKMX, 

snetcrpunecKnx xapaicrepHCTWK n/iacTOB, cocTaBa n BWAa none3Horo 
ncKonaeMoro, HanpqxeHHO-A6(J)OpMnpoBaHHoro cocToaHi/ia caMux n/iacTOB n 
8Meiuaiotunx nx ropHbix nopoA, reo/iornsecKHx yc/ioBMM 3a^eraHH* nnacTos 1/1 
pq&a Apyrux cfcaicropoe. B KaxAOM KOHKpeTHOM c/iynae BpeMfl ropeHwq 
3/ieicrpnHecKnx Ayr MexAy coceAHMMn cxBaxHHaMn a n/iadax MecTopoxaeHnti 
ycTaHaB/iuiBaioT 3KcnepnMeHTaJibHbiM nyieM c oAHOBpeMeHHbiMn 3aMepaMn 
BHyTpun/iacTOBoro AaB/ieHUP n TeMnepaTypw, a Tatcxe nyTeM /ia6opaTopHoro n 
MaTeMaTHMecKoro MOAe/iutpoBaHna AaHHoro npouecca 8 3aAaHHbix yc/ioBuqx 
A/tq AOCTHKeHUfl MaKCHMa^bHoro 3<t>cf)e»cTa n ysennneHnq crreneHu ^38/ieHeHnq 
no/ie3Hbix ncKonaeMbix i/!3 rmacTOB. B Heo6xoAHMbix c/iynaqx B03MOXHa 
MHoroKpaTHaq o6pa6oTKa rmacTOB s/ieiorpuHecKHMH AyraMn nepe3 
Heo6xoAMMbie BpeweHHbie uHTepBa/ibi noc/ie hhtghchbhom Ao6bisn no/ie3Hbix 
ncKonaeMwx H3 rinacTOB, HanpuMep, HTo6bi noAAepxaTb 3aAaHHbie uuiu 
Heo6xoAHMbie Aas/ieHt/iq n TeMnepaTypbi He<|)TM w ra3a 8 rmacTax a/ia 
Han6o/iee no/JHotf i/tx oncamai H3 wecTopoxAeHnq. 3to oco6eHHo aicryajibHO b 
c/iysae ao6wmm H3 nnacTOB Bfl3KOM HecfcTM mjiu npw oncaMKe ra3a H3 
B/iaroHacbiuieHHbix ctcBaxi/iH c hh3kmm n/iacTOBbiM AaBfieHneM, TaK kbk ra30Bbie 
CKBaxuHbi b T3Knx c/iysaqx Moryt caM03aAas/inBaTbcq boaoii, nociynaiomeCi H3 
nAacTOB BMecte c ra30M. 
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neoeseHh cfti/iryp nepTexefl 

CyoiHOCTb M3o6peTeHnq noflCHaeTcfl Ha MepTexax, rjxe: 

Ha <J)nr. 1 n3o6paxeH pa3pe3 Maccnea ropHbix nopoA. cxeiua 
pacno/ioxeHMfl naKepoe n a/ieiapoAOB b CKBaxuHax n npouecc 3axi/traHuq 
5 aneKTpuMecKOui Ayrn; 

Ha cj)nr. 2 npMBeneHa cxeMa nepeMemeHna m pa3Bopoia 3/ieKTpnsecKnx 
Ayr b npocTpaHCTBe nnacTa Ha MecTopoxAeHMH no/ie3Hbix ncKonaeMbix. 

BapnaHTbi ocyuiecTBJieHHfl n3o6peTeHi4g 

Ha He<t>Tera30BOM MecTopoxAeHnn (4>nr. 1 ) n/iaci b noAaa/iflrameM 

10 6o/ibiunHCTBe c/iynaes MMeeT c/ioxHoe c/ioncToe dpoeHne n coctout \A3 
ra30HOCHoro c/ioa 1 , He0TeHOCHoro c/ioh 2, BOAOHOCHoro cnon 3 b noMBe 
nnacTa, OAHoro nnn HecKO/ibiotx nponnacTKOB 4. pacno/ioxeHHbix b 
pa3/)HMHux cnoqx nnacTa n, same scero, uMeiomux 6o/iee Bbicotcyio 
aneicrponpoBOAHOCTb, neM caM anacT. Ha <J>i/tr. 1 UHcfepoi* 5 o6o3HaHeHu 

15 naKepw, kotopwmh cKBaxuHbi A w 5 HaAsxHO repMeTH3npyioTc$i, MTo6bi 
nepeKpbiTb AocTyn KMcnopoAa B03Ayxa 8 nnacT b npouecce ropeHua 
3/ieicrpwHecKMx Ayr. KpoMe 3Toro, naKepw c/iyxaT raweHHfl b cKBaxuHe 
sneKTpornApaBnusecKoro yAapa, B03HHKajoiuero npn pa3xuraHnn Ayrn b 
KaxAow OTAe/ibHoft CKaaxuHe. HaKepbi n3BJieKa(OTCfl H3 cxBaxwtH noc/ie 

20 oKOHnaHUfl o6pa6oTKM nnacTa aneiapusecKviMn AyraMU MexAy coceAHUMM 
CKBaxuHaMU, a ao 3Toro onyxaT eme w 3ar/iyiuicaMw aha HecfeTH v\ ra3a, 
Aaa^eHne n TeMnepaTypa kotopwx noc/ie o6pa6oncw n/iacTos 3/ietcTpnHeciaiMn 
AyraMU pe3Ko B03pacTae*r. 

06caAHwe Tpy6bi 6 b oTAe/ibHwx c/iynaflx MoryT 6biTb ncno/ib30BaHbi b 

25 KasecTBe OAHoro H3 3/ieicrpoAOB, mto nweeT MecTo Ha CKBaxuHe A. 

3/ieKTpHMeCICMM TOK MOXeT TaiOKe nOABOAMTbCfl K 3/ieKTponpoBOAHOMy c/ioto B 
rmacTe no CTaBy M3 MeTan/iusecKHX Tpy6 14, 6ypoBOMy ciaBy v\nu\ ApyroMy 
3/ieicrponpoBOAHOMy o6opyAosaHwo CKBaxi/tH. B cKBaxi/iHbi MoryT 6wTb Tatcxe 
ycTaHOB/ieHbi cneuua/ibHbie a/ieiapoAb* 7. Ha cj>ur. 1 uncfepoii 8 o6o3HaMeHa 
30 3/ieKTpuMecKafl Ayra b CKBaxwHe A MexAy 3/ieicrpoAOM n o6caAHOrt Tpy6ort b 
KanecTBe BToporo 3/ieinpoAa npn ee 3axnraHnn To/ibico a oahom cKBaxutHe A, 
un<t)pow 9 o6o3HaseHa 3/ieKTpMHecicaH Ayra b npeAe/iax onacia MexAy abyma 
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coceflHWMM CKBaxuHaMM A n 5. a uHcfcpoii 10 - sneicrpuHecKaH Ayra MexAy AByMH 
aneicrpoflaMM 7 To/ibtco b oahoi?i cxBaxHHe 5 npn ncno/ib30BaHun n/iaBKOM 
BCTaBKM, coeAUHHKDmew 3/ietcrpoAbi 7 Ann 3axnraHi/m ayrn. BbicoKoso/ibTHbie 
Ka6e/iw 1 1 , nepeflaioiune tok BwcoKoro HanpqxeHtiq Ha s/ieicrpoAbi 7, 
5 noflcoeAMHeHbi k nepeABuiXHbiM KHAYKUHOHHbiM eMKOCTAM nnn moiuhum 
KOHAeHcaTopaM, n/iut hcto4Hhk3m ktMnynbCHoro HanpaxeHna 12 a/ih 
HaKon/ieHnq 3/ietcrpi/tHecKOM 3Heprnw Ha nosepxHocTw 3eMnn n pa3MemeHHbix t 
HanpuMep, Ha uiaccw aBTOTqrasert. B csoio osepeAb, nepeABuxHbie eMKOdM n 
hctomhmkm nMny/ibCHoro HanpqxeHMfl coeAWHeHbi c nocTOAHHoi/i /inHuew 

10 3/ie»aponepeAaM 13 jxnn nocTOflHHoro Haicon/ieHUfl n noAaepxaHwa npouecca 
ropeHnq aneKTpwHecKMx Ayr b ruiacTe. flna 3axwraHuq n noAAepxaHMfl 
3/ieirrpMsecKnx Ayr a rmacTe ncno/ib3y*OT TaKxe hctomhukm nepeivieHHoro toiq 
npoMbiuineHHOM sacTOTbi. 

Ha 0i/ir. 2 noica3aHa noc/ieAOBaie/ibHOCTb noAicmoHeHMfl HOBbix ckbsxmh ut 

15 oTicnioMeHMfl npeAbiAYmnx ckbsxhh, MexAy KOTopbiMM nnacT yxe o6pa6oTan 
sneKTpuMecKHMM AyraMn, rAe 3/ieKTpoAbi CKBaxnH 1 yxe oTK/uoseHbi ot 
hctohhukob noAasn too BwcoKoro HanpaxeHnq, 3/ieiapoAbi cKBaxnH 2 
noAicmoseHbi k HCTOMHMKaM wjih cein TOKa BbicoKoro HanpqxeHnq \a MexAy humh 
ropPT 3/ieKTpnMecKne Ayrw so BHyTpnnnacTOBOM npocTpaHCTBe, a cn/ioBbiMi/t 

20 jinHMflMH noKa3aHO pacnpocTpaHeHwe 3/ieKTpnMecKoro no/ia. CKBaxuHbi 3 
noAroTOB^eHbi aha 3axnraHna 8 hwx 3/ieicrpnHecKwx Ayr n nepeMemeHwa nx bo 
BHyTpunnacTOBOM npocTpaHCTBe b HanpaB/ieHnn, yica3aHHOM dpenKaMn. B 
cjioxhux reonornsecKnx yc/ioswflx 3aneraHMH n/iacTos 3aA3*OT Heo6xoAHMbi£i 
nop^AOK h nocneAoaaTe/ibHOCTb o6pa6o*ncn rmacTOB MecTopoxAeHiw 

25 3/ieKTpnsecKMMM AyraMn. 

ripeAnaraeMbiw cnoco6 pa3pa6oTKM HecJ)Tera30Bwx MecTopoxAeHi/iii v\ 
yBe/inneHnq denem/i M3B/ieMeHnq He<t>Tvt, ra3a n APyrux no/ie3Hwx ncKonaeMwx 
ui3 3eMHb*x HeAP npMMeH^ioT c/ieAyioim/tM o6pa30M, 

Ha /iio6bix MecTopoxAeHnqx MoryT i/tMeTb MecTO ABa aapnaHTa cuiyaunM. 

30 ilepaaq cuTyaunq - icorAa Ha hobom MecTopoxAeHi/tw noc/ie 6ypeHufl cepnn 
pa3aeA0MHbix cKBaxnH Ha n/iacT cTaHOBMTca M3BecTH0, mo Aaa/ieHne HecfcTH w/iw 
ra3a b nnacTe HeBwcoKoe, nnn nMeioT m6Cto 8fl3Kne h&<$>tv\, Tpe6yioLune 
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paaorpeea. nnn xe nMeioT Medo BbicoKne MexaH^secKwe HanpqxeHHq b c8q3i/t 
c 6o/ibiuort r/iy6uHort 3aneraHnq rmacia, KOTopwe npwBOAqT k 6bicTpoMy 

CMWKaHMKD TpeUlHH H flop B OKO/lOCKBaXUHHOM npOCTpaHCTBe H CHHXeHUKD 

Ae6ma cKBaxMH. B sthx c/iysaflx npeAnaraeMbift cnoco6 wcno/ib3y(OT nepeA 
5 HasanoM sKcnnyaTaunn HOBoro MecTopoxAeHHq. ilpwHeM Ha pqAe yMacTKOB, rAe 
n/iacT yxe o6pa6oTaH 3/ieiapMMecKHMM AyraMM. MoxeT HannHaTbcq 
npoMbiiuneHHaq Ao6biHa. a Ha ocia/ibHbix ysacTKax rtnacTa o6pa6oTKa MoxeT 
npoAo/ixaTbcq no Mepe 6ypeHuq hobwx cKBaxnn Ha n/iacT napan/ie/ibHO c yxe 
pa6oTajouiMMM no Ao6bise He0Tw w/iw ra3a CKBaxuHaMM. 

10 BTopaq cuTyaunw - KorAa Ha cTapoM MecTopoxAeHnn 3HaHi/rre/ibHo yna^ 

Ae6nT cyiuecTByromux v\ hhtchcmbho 3KcnnyaTnpyeMbix b npownoM CKBaxnH, 
ho ui3BecTHo, mto 3anacu HecJjTM n ra3a eme 3HaHHTe/ibHbie m hco6xoahmo 
yBe/iuMMTb BHyTpun/iacTOBoe Aas/ieHwe n TeMnepaTypy a/ih w3BJieseHi4q H3 
HeAP ocTaBiunxcfl 3anacoB. 

15 B o6enx CMTyaunflx CKBaxuHbi, npo6ypeHHue ao nossw n/iacTa 

repMeTM3npyioT naicepaMn 5 Ha yposHe kpob/im n/iacTa h npeABapnTe/ibHO 
pa3MemaK5T b hmx aneicrpoAbi 7. Ecnn HaAO 3axenb 3Jieicrpi4MecKyio Ayry 
To^bKo b oahom CKBaxitHe 6, to 3/ie»crpoAu 7 coeAUHflioT MexAy co6oft 
onaBKow BCTaBKOM, paccsMTaHHOM Ha onpeAe/ieHHyra se/insutHy TOKa, a 3areM Ha 

20 hux noAafOT tok BbicoKoro Hanpqxennq h npw nosbmieHnn HanpaxeHwq n cn/ibi 
TOKa nocne pacnnaB/ieHwq BCTaBKM MexAy 3/16ktpoa3mm 3axnraeTcq Ayra. Ec/in 
HaAO 3axenb 3/ieKTpnHecKyio Ayry MexAy AByiwq coceAHMMM ctcBaxuHaMM 
MecTopoxAeHnq, to 3/ie*apoAbt 7 paaMematoT 8 c/ioe anacTa, oSnaAaioLuero 
Han/iyMiueM 3/ieicrponpoBOAHocTbio n o6ecnesnaaioT HaAexHbirt KOHTaicr c 3tum 

25 c/ioeM. B noAaBnflioiueM 6o/ibiiJHHCTBe c/iynaeB stmm c/ioew qB/iaeTcfl 
BOAOHOcHbiw cnort, 3aneraioiUMM b nosse anacTa. B tbkom cjiynae 3/ieiopoAbi 
7 pa3MeiuaioT a soAe, 3ano/iHa(oiuert cKBaxuHy a CMecw c He<t>Tbio n ra30M b 
npocTpaHCTse ao HMXHero Topua naicepa. He<t>Tb, ksk 6onee nermu KOMnoHem- 
cMecu, oica3WBaeTcq BBepxy cTO/i6a xhakocth, a boas - BHuay. 

30 flpn noAase TOKa bwcokopo HanpqxeHHq Ha 3/ieicrpoAbi 7 nepe3 

coeAUHMTe/ibHbie BwcoKOBonbTHbie Ka6ejin 1 1 ot nepeABMXHbix mctomhmkob 
MMny/ibCHoro HanpqxeHnq u moluhbix eMKOCTe^ 12, a c/iysae 3axMraHnq 
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3/ieicrpi4MecK0i4 flyrn To/ibico b oflHOM cKBaxitHe 6, nponcxoAUT pacnnaB/ieHHe 

BCTaBKM, COeAMHSllOmet4 3/ieKTpOAbl 7 H MeXAY HUMH B CKBaXHHe 5 B03HHKaeT 

3/ieiapnMecKa« Ayra 10. B c/iyNae. Kor^a oahhm h3 3/ieicrpoAOB as/iflioTca 
o6caAHbie Tpy6bi 6 CKBaxHHU, nocjie noAann to <a BbicoKoro HanpaxeHna 
3/iexrpoA 7 otboaht ot o6caAHwx Tpy6 6 n pa3pbiBa»OT KOHTaiabi MexAy 
hum i/i, b pe3y/ibTaTe nero Toxe B03HHKaeT sneiopHHecKa* Ayra 8 b 
CKBaxuHe A. npw 3axnraHnn 3/ieKTpi/iHecKoPi Ayrn MexAy AByMfl coceAHMMH 
CKBaxuHaMW MecTopoxAeHMfl noBbiiuaioT HanpqxeHne Ha 3/ieicrpoAax 7 coceAnux 
CKBaxuiH ao TaKOii cTeneHM, mto nponcxoAirr npo6ow onacTa no c/ioio c 

MaKCHMa/lbHOll 3/ieKTponpOBOAHOCTbtO (BOAOHOCHOMy C/10KD), 

npeABapnTe/ibHo pa3orpeBaioT Han6o/iee 3/ieKTponpoBOAHUw enow onacTa v\ npn 
noAAepxaHnn Heo6xoAHMoro HanpaxeHMfl Toxe 3axnraeTca 3/ieicrpwMecKafl Ayra 
9 MexAy ctcsaxuhiaMH A n 5 c TeMnepaTypotf ona3Mbi b Hew ao abcatkob 

TblCflH rpaAyCOB HO Ue/lbCHIO B 3aBHCHM0CTW OT Be/lWHWHbl HOMUHa/lbHblX 

tokob. CKopocTb HapacTaHn^ nanpaxeHHfl n MaKci/iManbHoe ero 3HaseHne 
3aBncflT ot napaMeTpoa sneiorpwHecKort uenn. HeM 6onbiue paccTOAHi/te MexAy 
3/ieicrpoAaMi/i OTAe/ibHbix CKBaxwH, TeM 60/ibiue 6yA©T MaKCHManbHoe 3HaseHue 
ycTaHaBnnBa»omero Ayry HanpaxeHHfl. C yBe/inneHneM AaB/ieHi/ia 
TeMneparypa nna3MW noabiiuaeTcn. npw TOKax ao 10000 A Ayra ropuT b 
pacce^HHOM BMAe, a npn 6oribujnx TOKax - b cxaTOM bhag. S/ietapi/mecKaa Ayra 
qB/iaeTCfl oahhm 143 bhaob pa3paaa b ra3ax h/ih napax, KOTopbi* 
xapaKrepn3yeTcfl 6o/ibiiioii nnoTHocTbo TOKa, He6o/ibUJMM naAeHneM HanpaxeHHa 
b ciBone Ayrn h bwcokow TeMneparypow. B cafl3H c TeM, hto /uo6aa 
3/ieiapnHecKafl uenb 06/iaAaeT nHAyKTHBHOCTbto \a eMKOCTbio, to nyTeM 
BicniOMeHMfl b AaHHyio uenb Aono/iHmenbHbix orpoMHwx HHAyKTHBHocTeii u 
eMKocTew Ha nosepxHOCTw 3eM/in Ao6nBaiOTCfl 3anaceHHH 3HaMHTejibHotf 
3/ie»apoMarHMTHOti SHepruw. KOTopaa npn pa3MUKaHnn uenn nepeMeHHoro Toica 
ocBo6oxAaeTc?i n nepexoAUT b TennoByto SHeprura, nacTb ee nepexoAUT a 
Apyrne bhaw SHeprnn, a B03HHKLuafl 3Jie»crpnHecKafl Ayra n o»<pyxa»oiuafl ee 
cpeAa AB/mioTca 3Hepronor^OTMTe/iflMM. (loaTOMy b oicpyxaiowert Ayry cpeAe 
npowcxoanT ncnapeHne xhako* h TsepAow cocTaB/iaioiunx anacTa h BMetuaiouinx 
nopoA 3a cpaBHMTenbHO He6o/ibuine npoMexyTKM BpeMeHM npn oneHb BbicoKOM 
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TeMneparype. Bee sto npusoAMT k 3HaHHTenbH0My noBbiiueHi/uo 
BHyTpurmacTOBoro AaB/ieHna h eme 6o/ibweMy B03pacTaHwo TeMnepaTypu 
rma3Mbi b ropqmetf Ayre, nosTOMy b anacie ropflT Ayrui oseHb BweoKoro 
AaB/ieHwa n TeMnepaTyp, KOTopwe nepeMeuuaioTCfl bo BHyTpwnnacTOBOM 
npocTpaHCTBe b 3aAaHHOM nopflAKe u noc/ieAOBaTe/ibHOc™, o6pa6aTbisafl ero Ha 
Bcew n/in 3aaaHHoti Mac™ nnomaAM MecTopoxAeHua, sto npHBOAHT k pe3KOMy 
n3weHeHwo HanpqxeHHo-Ae<J)opMtfpoBaHHoro n TeMnepaTypHoro coctohhhh 
onacTa no/ie3Horo ncKonaeivioro u BMewaiomux ero . nopoA. M3MeHfleTca 
cudeMa TpemnH \a nop, noflB/iaiOTCfl nycTOTbi m cso6oAHbie npocipaHCTBa b 
onacTe 3a CMeT ncnapeHna TsepAbix n xhakhx (fca3, mto nocne raweHi/m Ayr 
npuBeAeT k eiue oahomy nepepacnpeAe/ieHwo HanpqxeHnui ot ropHoro 
AaBneHUfl w 3T0 Toxe no/ioxwejibHO CKaxeTca Ha yBe/inMeHnn npwTOKa HecfcTH 
u ra3a a CKBaxHHbi. Bfl3»cocTb Hecf)TM b 3HasnTejibHort deneHu 6yAeT cHuxeHa, 
BbiaoKeHbi cMO/i^Hbie n napa4>MH08bfe cocTaBnniomne HecfcTi/i b nopax n 
TpemnHax. 

06pa6oTKa He<t>Tera30HOCHoro n/iacTa 3/ieicrpuMecKHMn AyraMU b 
npeAenax MecTopoxAeHHH MoxeT 6wTb npupaBHeHa c tomkh 3peHHR CHHxeHHa 
ropHoro AaB/ieHM9 k noA3eMHotf oTpa6oTKe 3amn*moro n/iacTa Ha yro/ibHbtx 
MecropoxAeHi/mx, KorAa c paaoM pacnonoxeHHoro rinacTa CHHMatOTca 
HanpaxeHu* ot ropHoro AaB/ieHnq m o6/iersaeTCfl ero Aera3aunfl. Ho, tcpoMe 
3Toro. a npeAnaraeMOM cnoco6e npucyTCTByeT eiue ue/ibiw p^A SHaMMTe/ibHbix 
npenMymecTB. 

B more, noc/ie o6pa6oTKM He<J)Tera30HocHoro n/iacTa MecTopoxAeHi/tfl 
3/ieicrpnHecKMMH AyraMM pe3K0 B03pacTaeT cieneHb u3aneseHHfl H3 Hero 
He<t>Tw n ra3a, kto no3ao/iaeT B03poAHTb k npoMbiiu/ieHHotf sKcnnyaTaunn 
Aaxe AaBHO OTpa6oraHHbie MecTopoxAeHi/in npw Ha/inHi/in b hhx eiue He 
n3BfleseHHbix 3anacoB He<|)TH n rasa h npn6jiu3i/iTbca k, npaicrnMecKn, 
no/iHOwy M3B/ieMeHnio stwx 3anacoB H3 MecTopoxAeHMft ok crapbix, Taic n 
hobwx, TaK KaK o6pa6oncy nnacToa MecTopoxAeHnw 3/ieicTpMMecKHMM AyraMU 
moxho ocyiuecTB/iflTb MHoroKpaTHo nepe3 Heo6xoAHMbie BpeMeHHbie nHTepsa/ibi. 

TaKMM o6pa30M, npeA/ioxeHHbitf cnoco6 no3BormeT nonysnTb 
3HaHHTe-nbHbiM 3 koho Musec k\a\a 3<t>4>eKT npn ero ncno/ib30BaHMn n HB/iaeTCfl 
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3Ko/iornMecKM HHCTbiM cnoco6oM. Ero moxho ycneujHO ncno/ib30BaTb a/ih 
nofl3eMHow ra3wc()MKaanM yro/ibHbtx n/iacTOB, mto 3HaMmanbHo noabicuT 
cTeneHb M3BneKaeM0CTn yrvia H3 3eMHbix HeAP, no3BO/inT 3HaMUTe/ibHO 
yMeHbiiJMTb 3arp«3HeHne oicpyxaiomert cpeaw speAHUMw oTxoAaMM ropHort 
npoMbiiu/ieHHocTn (oTBa/iaMw nopoAbi, oTKasaHHWMH noA3eMHWMn soaaMn M3 
cKBaxnH m ropHbix Bbipa6oTOK c bwcokmm coA©p)KaHneM cepbi m Apyrux 
BpeAHbix npuMecert, nonaAarauwx b BOAoeMbi) n y/iymiJHTb sKO/iorutjo 
Teppmoputui, Ha KOTopbix 3aneratOT no/ie3Hbie ncKonaeMbie. C noMombto stopo 
cnoco6a mokho Tanace yHUHTOXMTb noA3eMHbie 3axopoHeHHfl n Morn/ibHMKn c 
OTxoAaMM BpeAHbix paAnoaianBHbix w xnMuisecKHx BemecTB, cxuraw w ncnapaa 
nx noA 3eNinert a nna3Me 3/ieiapuwecKnx Ayr 6e3 AocTyna Kuc/iopoAa 
B03Ayxa, n npenqTCTsyfl, TeM caMWM, nx pacnpocTpaHeHitto noA3eMHbiMn aoAawn 
b Apyrne MecTa. ripeA/iaraeMbiM cnoco6oM moxho Ao6wTbca Bbin/iaB/ieHna b 
noA3eMHbie Bbipa6oTKvi H3 pyAHbix >kwi, Ten n /ihh3 MeTannoB, HanpuiMep, 
TaKutx icaic 30/10TO, cepe6po v\ Apyrux, o6naAaioiunx oseHb bwcokoii 
a/ie»aponpoBOAHOCTbio. 
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1 

2 OOPMY/IA H305PETEHHA 

3 

4 

5 1. Cnoco6 pa3pa6oTKM He^Teraaoewx MecTopoacAeHi/ift n yeenuiMeHnq 

6 deneHM n3aneseHHfl He<J)TM w ra3a, cor/iacHo KOTopoMy b cKBaxaiHax, 

7 npo6ypeHHwx Ha MecTopoxAeHi/tH, pa3MeiuaiOT 3/ie»apoAW, repMeTH3uipyioT hx 

8 naKepaMM n nonaKDT k 3/ieiorpoAaM nepeMeHHutf, nocTOHHHbiw wjim 

9 nMny/ibCHbift tok Bbicoicoro HanpaxeHMH, OT/innaomnMCfi TeM, mto 

10 cKBaxwHbi repMeTM3npyioT naicepaMM Ha ypoBHe kpob/ih n/iacTos, n nocne 

1 1 noflanM 3/ie»apnMecKoro TOKa pery/inpyioT napaMeTpw Totca h HanpflxeHWH n/n/iw 

12 B3auiMHoe pacno/ioxeHne 3/ieicrpoAOB A/ifl o6ecneseHnq bo3hmkhob6hm9 

13 3/ietapnMecKOM Ayrw MexAy 3/ieicrpoAaMn, pasMemeHHbiMn 8, no MeHbwei* 

14 Mepe. oAHort cKBaxuHe n/in MexAy 3/ieiopoAaMH AByx coceAHnx CKBaxuH. 
15 

16 2. Cnoco6 no n. 1,OT/iHMaiomnwcfl TeM. mto sneicrpi/HecKwe Ayrn 

17 3axi4raiOT nocpeACTBOM pacnnasiieHun 8ct3bkh MexAy 3/ieiapoAaMn win 

18 pa3BeAeHneM KOHTaicTOB s/ieiopoAOB b oahom cKBaxuHe, hjih nyieM npo6oa 

19 npoMexyncoB MexAy 3/ierrpoAaMn AByx coceAHnx CKBaxnH npw noBbiiueHnn 

20 HanpflxeHnq Ha hhx. 
21 

22 3. Cnoco6 no n.1, ouinsaiomnMcsi TeM, mto 3/ieicrpnMecKne Ayrn 

23 3axnra(OT MexAy 3ne»apoAaMn b HecKO/ibicnx napax ocsaxnH MecTopoxAeHua 

24 n b Heo6xoAMMow noc/ieAOBaTe/ibHocTW mchjijot napw CKsaxuiH, MexAy kotopumm 

25 3a)KnraiOT 3/ieicrpnMecKne Ayrn bo BHyrpun/iacTOBOM npocTpaHCTBe . 
26 

27 4. Cnoco6 no n.1, or/insaiomniicfl TeM, mto npw Heo6xoAHMOCTw 

28 noAAepxaHwq 3aAaHHbix se/iMMUH BHyTpnrwacTOBoro AaBneHwa \a TeMnepaTypw 

29 He<()Tn n ra3a, npouecc o6pa6oTKH anacTOB 3/ieKTpwMecKHMn AyraMw noBTopaioT 

30 MHoroicpaTHO nepe3 Heo6xoAHMbie BpeMeHHbie uHTepaa/iw. 
31 
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"O" JOKVMCHT. OTHOCSIIIHflCi K yCTHOUy paCXpWTHlO. 9KCIIOHHr "Y" aOKVMCaT. nOpOqaOWA K306pCTBTt.1SaCUH ypOBCHfc B CO«iC- 
pOBaXHD H TJL TaHIUI C OJXHHM W1H HCCXOHUCHMH AOKyMeHTaUH TOfl Xe 

"P" aoKYueHT, ony<SiiHKotaHHwtt ao irru uexayHapoiDioft no- tarcropMH 

jaw. ho nocne nam HOipauuitaeMoro npHopKTera joKYMeHT, sbjisiouxhAci nartHTou-aHanoroM 


flaTa aedcriHTenbHoro lasepmeHKS MexsyHapoiiHoro noHCxa 
30 aHBapa 1998 (30.01.98) 


Urn ompaBtH uacTosmero cmera o MejmyHapoaHOM 
noHcxe: 25 Mapra 1998 (25.03.98) 


HaHucHoaaHue h aapcc MexnyRapomioro noucxosoro opriua: 
BcepoccHltcKHft KayHHO-HccienoBaTenbCKHfl HHcnnyr 
hhcthtvt rocysapcnieH ho A naretiTHoA aKcnepnau, 
Pocchji, 121858, MocxBa, EepexxoBCxaa Ha6., 30-1 
<Daxc: 243-3337, Ttywraftn: 114818 nOHA4A 


ynoJiHOMOMeHuoe /ihiio: 

A.IIeTpOB 
TenettwH (095)240-5888 
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